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r
In a recent contribution, Neary has shown that paradoxesand instability
correspondin the two-sectormodel with proportionaldifferentialsin factor
returns,leadingone to downgradethe importanceof theseparadoxes.In this
paper,we examinethe extent to which this resultextendsto the Generalized
Harris-TodaroModel of which the proportionaldifferentialsettingis a simple
specialcase. In developingthe argument,we generatea varietyof comparative-
staticsresultsof consequencefor developmenttheory. The implicationsof these
resultsfor theconductof commercialpolicyarealsobroughtout.t
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1. INTRODUCTION
It is bynowwellkllownthatin thepresenceof factor-marketdistortions,a
sectormaybemorecapital-intensiven physicaltermsandlesscapital-intensiven
valuetermsandthatthisleadstoa theoryriddledwithparadoxes;eeMagee[16]
or Hazari[11] foracomprehensivetr atment.In morespecificterms,Rybczynski's
111eoremisdependenton
Sign[k (w ) - k (w)]u u r r (1.1)
whereastheStolper-SamuelsonTheoremrelieson
; Sign [8uK/8uL - 8rK/8rL] =Sign [8rL8uK - 8rK8uL] (1.2) It
I
..
. . wherek., w. and8'K/8'L arerespectivelythecapital-labourratio,thewage-rentalI I I I
ratioandtheratioof factorshares,all for sectori, i =u, r. Whenequation(1.1)
conflictswithequation(1.2),weobtaina lackof correspondencebetweenthetwo
theoremsandalsoperverseprice.outputanddistortion-outputresponses.
In a recentcontribution,Neary[17]hasputforwardanadjustmentprocess
underwhichanequilibriumis locallyasymptoticallystable1whenequation(1.1)
is in agreementwithequation(1.2)andunstableotherwise.ThisleadsNearytothe
*The author is AssociateProfessorof Economicsat the Johns Hopkins University,
Baltimore,Md. (U.S.A.). This paperwaspresentedat theTradeandDevelopmentSeminarat
ColumbiaUniversityand at the Universityof Californiaat Davis. He thanksGuillermoCalvo,
Ron Findlay, Lou Maccini, Bob Mundelland Leon Weggefor their commentsand helpful
suggestions.The influenceof TerenceGormanon Section6 shouldbe apparent.Errorsare,of
course,solelytheauthor's.
1SeeHirschandSmale[12,p. 186] for a precisedefinition.
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interestingconclusionthat"all theseparadoxesaretheoreticalcuriosawhichwill
'almostnever'beobservedin realworldeconomies."Theprincipalobjectof this
paperis toexaminetherelevanceof thisinsighto thestudyof theeffectsofwage
subsidiesonurbanoutputandemployment.Thisis aproblemofsomeimportance
for developmenttheoryandpolicyandoneto whichcounterintuitiveanswersare
easilyobtainedaswasfirstpointedoutinapioneeringpaperbyCordenandFindlay
[8].
CordenandFindlaystudiedatwo-sector,smallopeneconomyinwhichcapital
is mobilebutlabourmarketsequilibratein accordancewiththeHarris-Todaro[10]
hypotheses,viz.arigidurbanwageandequalityofexpected2nominalwages;eealso
Stiglitz[21]. Theyshowedthatinsuchaneconomy,urbanoutputandemployment
couldriseif theurbanwageisincreased.Theywrote,"Contrarytoone'sintuitionit
canbe shownthatsucha paradoxicaloutcomeis actuallypossibleon not too
implausibleassumptions.A sufficientconditionis simplythattherearefixed
coefficientsofproductioninbothsectorswiththeurbansectorbeingrelativelymore
capital-intensive.Theparadoxwouldstill followif somelimiteddegreeof technical
substitutionwerepossible."
In Khan[15], a generalizedHarris-Todaromodelis presentedin whichthe
urbanwageis a functionof theruralwage,theurbanunemploymentrateandthe
rental;thisdependenceb ingquantifiedbytherespectiveelasticitiesw'eXalldeR'
Specificvaluesof theseelasticitiesnot onlyyieldtheCorden-Findlaymodelbut
alsoallowusto incorporateconsiderationsarisingfromlabourturnoverasinStiglitz
[19],or theefficiencywage,asin Stiglitz[20],or thepresenceof tradeunions,as
in Calvo[6], or fromcostlysupervision,asin CalvoandWellisz(seeCalvo[5]).3
The modelalsoyieldsthetraditionalabsoluteor proportionalwage-differential
modelasaspecialcase.Thisgeneralizedmodelexhibits
(i) a lackof correspondenceb tweentheRybczynskiandStolper-Samuelson
Theorems,and
(ii) aperversedistortion-unemploymentrate4response,
providedthatsuitablegeneralizationsof thephysicalandvaluefactorintensitieslead
to conflictingrankingsof thetwosectors.Specifically,equation(1.1)hasto be
replacedbyunemployment-adjustedfactorintensities,i.e.
Sign[~ (w)/(1 +X)- kr(wr)]=Sign[8rL8uK - 8rK8uL] (1.3)
2The expectedwageis the wagetimesthe probabilityof gettingajob, thisprobability
beingproxiedby theunemploymentrate.
3U may be worth pointingout that the discussionin Khan [15] makesno mentionof
eithertheefficiencywageor thecostlysupervisionhypothesis.
4The fact thatit is theunemploymentrateratherthanthesizeof theunemploymentpool
deservesemphasis.
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andequation(1.2)bytheelasticities-adjustedfactorintensities,i.e.
Sign[8rL(8uK(1-eX)+8uLeR)-8rK8uL (ew-eX)] (1.4)
Whenewis unityandeA'eRandtheurbanrateofunemployment,X,areallzero,as
in thestandardcaseof a proportionalwagedifferential,equations(1.3)and(1.4)
becomeidenticaltoequations(1.1)and(1.2)respectively.
Giventhevarietyof labourmarketconditionsembracedby themodel,a
systematictreatmentof theeffectof wagesubsidiesandincometaxeson urban
outputandemploymentreducestoastudyof
(iii) price-output/employmentr sponses,
(iv) differential-output/employmentresponses,and
(v) distortion-output/employmentresponses.
A changein thedifferentialis anexogenouschangein thespreadbetween
theruralandtheurbanwagesandachangein thedistortionis anexogenousshift
in thefunctiondeterminingtheurbanwage.
The fact that the generalizedHarris-Todaromodelwill exhibitperverse
responsesi obvious;whatis interestingin thelightof Neary'sworkis answersto
thefollowingquestions:
(a) Do(iii), (iv),and(v)hinge,like(i) and(ii),ontheagreementorconflictof
equations(1.3)and(1.4)?
(b) Doesthereexistanadjustmentmechanismunderwhichanequilibriumis
locallyasymptoticallystablewhenequation(1.3) is in agreementwith
equation(1.4),andunstableotherwise?
We obtainan affirmativeanswerto (b) anda mixedanswerto (a). These
resultsaresatisfyingfromtheviewpointof bothpolicyandtheoreticalnalysisand
alsohaveimplicationsfor normativeconotnics.Theeffectofurbanwagesubsidies
andtaxeson urbanemploymentandoutputis of interesto policymakersin
developingcountriesandtheresultsdelineatecircumstanceswhentheycanand
cannotignoreperverseresponses.In termsof analysis,notethattheresultsgive
furthersupporto theviewpointemphasizedin Khan[15] thattheHarris-Todaro
literatureshouldbe seenin the contextof the theoryof proportionalwage
differentials.5
For normativeconomicswehaveto turn to the work of Bhagwatiand
Srinivasan[3and18] whohavecomprehensivelystudiedwelfaretheoryofsecond-
bestpolicyinterventionsin a "small"as well as a "large"openeconomy.In
particular,theyhaveshownthatfor botha "small"anda "large"economy,"A
wagesubsidy(in manufacturing)will existwhichwill improvewelfareov~rlaissez
faire." However,BhagwatiandSrinivasanconfinethemselvesto a worldwith
5Foralessthanfullsubscriptiont thispointofview,seethefirstparagraph0;Corden
andFindlay'spaper[8]. .
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immobilecapitalanda rigidurbanwage,anda naturalquestionarisesasto the
conditionsunderwhichtheirpropositionisvalidwithintersectoralcapitalmobility
andin thevarietyof labourmarketsettingsasareimplicitin thegeneralizedHarris-
Todaromodel.Ourresults,alongwiththenotionofanexpenditur€:function,allow
one to answerthisquestionrathereasily;theeaseandeconomyofferedby the
dualityapproachalsosuggestwiderapplicability.
The paperproceedsas.follows. Section2 is devotedto a briefandstark
presentationof themodelandsomepreliminaryanalysis.Section3 presentsthe
variousparadoxesin theabstractsettingof themodelin itsfullgenerality.Section4
considersimplicationsof theresultsof Section3 fortheeffectof wagesubsidiesin
differinglabourmarketconditions.Section5 presentstheadjustmentprocessand
Section6 is devotedto theBhagwati-Srinivasanproposition.Thelastsectionof the
paperisdevotedtosomeconcludingremarks.
2. THEMODELANDPRELIMINARY ANALYSIS6
Let a countryconsistof an urbananda ruralsector,indexedby u andr
respectively,andbeendowedwithnon-negativeamountsof labour£ andcapitalK.
Let the ith sectorproducea commodityin amountX. in accordancewith a1
productionfunction
X. =F. (L., K. )1 I 1 1 i =uandr (2.1)
whichis assumedto be positivelyhomogeneousof degree1, twicecontinuously
differentiableand with its intensiveformfl (k.), k. = (K./L.), havingits first1 1 1 1
derivativeverywherepositiveandsecondderivativeverywherenegative.TheLi
andK. areallocationsof labourandcapitalandaredeterminedthroughmarginalI
productivitypricing.Wethushave
paFlaK =pf' (k)=R=p aF laK =p f' (k )r r r rr r u u u uu u (2.2a)
p aFlaL =p (f (k ) - k f' (k )) =wr r r r r r rr r r (2.2b)
p aF laL =p (f (k ) - k f' (k)) =wu u u u u u uu u (2.2c)
The countryis too smallto influencep andp , positiveinternationalpricesof theu r
twocommodities.
Theequilibriumin thelabourmarketis givenby
Wu=7 (l+:\)wr (2.3)
6The model,morespecificallyequations(2.1) to (2,10), are reproducedfrom Khan
liS]. Theanalysis,of course,heavilyrelieson thetreatmentfoundin Jones [13;14].
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where7 is a shiftparameterandX is theratioof theunemployedto theurban
employed.ThusLu/Lu (1+X)canbetakento betheprobabilityoffmdingajobin
theurbansector,a formalizationdueto HarrisandTodaro[10]. Weshallassume
thattheurbanwageisendogenouslydeterminedandthatthisendogeneityisbrought
outby
Wu=Q (wr'X,R, T) (2.4)
whereT is ashiftparameter.For a discussionof themicrofoundationsofQ(.), see
Khan[15] aswellasTable1andSection4 below.For theimmediatediscussion,
allweneedarethefollowingelasticities:
ew ologQ(.) e.=ologQ~.),j =X,RandT
ologwr ' J olog)
(2.5)
TableI
TheMicrofoundationsof theFunction Q(w ,X,R,T)r
Additionof thefollowingtwoequationscompletesthespecificationof the
model.
K +K =KandL +L (1+X)=£r u r u (2.6)
Givenconstantreturnsto scaleandabsenceof jointproduction,wecanwrite
downthecostfunctionsineachsectoras
Pi=Ci (wi'R) i=u and r (2.7)
l
ElasticitiesofQ(.)
Labour-MarketConditions e eX eRw
1. IdenticalWagesl I 0 0
2. Proportional-DifferentialinWages 1 0 0
3. AbsoluteDifferentialinWages + 0 0
4. RigidUrbanWage 0 0 0
5. EfficiencyWage 0 0 0
6. LabourTurnover 0 - 0
7. TradeUnions + 0 ?
8. Costly'Supervision + 0 0
lThisis,ofcourse,theHeckscher-Ohlin-Samuelsons tti g.
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If weappendto equation(2.7)theequations(2.3)and(2.4),wehaveamodelin
reducedformwithfourequationsforfourunknowns.Denotingdx/xasi, weobtain
where°ij is the shareof factorj in the ith sector.
straightforwardcalculationsthatequation(2.8)yields
It can be checkedby
°rL(1-eX)
wr1=-1-/-0rK(1-ex)IAI
°uL(eX-ew) -OuLOrLeXIt
°uK(1-eX)+OuLeR °rKOuLeX
i.. °rK(I-ew)+°rLeR -(°uL eR+OuK(1-ew»(OuK+OuLeR)OrL-OrKOuLew
r-
Pu-OuLeTT
Pr (2.9)
eTT-f
where
IAI=°rL (OuK(1-eX)+°ULeR)+°rKOuL(eX-ew)
Equation(2.6)canberewrittenas
(2.10)
arLXr +auL (1+X)Xu=£ andarKXr +auKXu =I<. (2.11)
wherea'L =L./X. anda'K =K./X. (i =u, r). Routinedifferentiationof equation1 1 1 1 1 1
(2.11)yields
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whereQ.=L./l and 1<..=K./I<.,i =u,r. Giventhedefinitionof theelasticityofsubsti.1 1 1 1
tutiona.where1
ajK -ajL =aj(wj-R)
(i=u,r) (2.13a)
andtheidentity
ajKOjK +ajLOjL =0 (i=u,r)
(2.13b)
wecanrewritequation(2.12)as
,,,Xul J
Q (1+X) QJ lieJ I £+Qa ° K(w -R)+Q(1+X)a° K(w -R)-Q (1+X)Xu :J r l:: r r r r u u u u u
Similarly,differentiationof equation(2.6)andsubstitutionof thedefinitionof
aj' yields
"u
K.-" a ° L(w-R) -" a° L (w -R)rrr r U uu U
(2.14)
I<.U I<.rl
[
tu
Qj
"
r LLr
K.-I<.a (w-R)-I<. a (w -R)r r r U U U
= (2.15)
QU(I +X)
£ - Q (I+X)XU
Equations(2.9),(2.14),and(2.15)will bethebasisof theanalysisto follow
in thesubsequentsection.
3. THE PARADOXES
In thesequelweshallberelyingon thefollowingStandingHypothesis:
0";;;ew ..;;;I; eX ..;;;0; 0";;;eR ..;;;I and eT > O.
Forajustificationof this,seeTableI andSection4 below.
We shall now take in turn eachof the paradoxesreferredto in the
introduction.
3.1. LackofCorrespondenceB tween
RybczynskiandStolper-SamuelsonTheorems
Fromequation(2.14),it canbeeasilyseenthatRybczynski'sTheoremrelies
on thesignof 101==°rL °uK -OuL °rK since
(OuK+OuLeR) °uLew °ULexl lit I I Pu-OULeTT
°rK °rL 0 I
lW,I-I
1\ I (2.8)
-eR I-e I-eX I XI I eTT- fw
I<.u I<.r I I Xul I K-I<.aK-1<.a Kr r u u
= (2.12)
Qu(1+X) Qr I I Xr I £-QaL-Q (1+X)Ii L-Qu(1+X)Xr r u u
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Sign 101=Sign( 1~' - k )=Sign["£ - £ (1+X)"]+/\ r u r u r (3.1.1)
Fromequation(2.9)andtheStandingHypothesis,it canbeseenthattheStolper-
SamuelsonTheoremreliesonthesignofequation(2.10).
3.2. PerverseDistortion-Unemployment
RateResponse7
It canbeeasilycheckedfromequation(2.9)that
X/'t =e-rl..°uKOrL- °uL°rK)/IAI (3.2.1)
Thus,Sign(X/T) dependson Sign(lOI/IAI). Notethatthisresultrelieson the
StandingHypothesisonlytotheextenthatit bearsoneT.
3.3. PerversePrice-Output/
EmploymentResponses8
Fromequation(2.9)it canbecheckedthat
Wr- It =-[(1-eX)/IAl]pu (3.3.1a)
Wu- R= [(eX-ewOrK+OrL(eR-1»/IAI] Pu (3.3.1b)
).. (3.3.1c)=[(OrK(1-ew)+°rLeR)/IAI]Pu
ThestandingHypothesisandthesubstitutionof theseformulaein equations
(2.14)and(2.15)yield
Sign<Xu/p)=Sign(iu/pu)=Sign(IAI x 101) (3.3.2a)
Sign(Xr/p) =Sign(ir/pu)=-Sign (IAI x 101) (3.3.2b)
. Theeffectof changesin Pr onXi andii' (i=u,r),canbeworkedoutto give
analogousconclusions.
7In whatfollows,theshift parameterT will bereferredto asthedistortionandtheshift
parameterT asthedifferential.
8As is well known,theexistenceof perverseprice-outputresponseswasflIst pointedout.
by BhagwatiandSrinivasan(4).
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3.4. PerverseDifferential-Output/
EmploymentResponses
Fromequation(2.9)it canbecheckedthat
(Wr- R) =-[eXO uL/IAIJf
(wu-R)=-[eXOrL/IAlJf
)..=-[ {(OuKOrL-OrKOuL)+(OrKOuL(1-ew)+°uL°rLeR)}/IAI]l'
Wethenobtainfromequations(2.14)and(2.15)
Xu
(~)=T
Lu
(-:;-)=T
where
I~~~I[ex(£rt+"r~)- 1/- "r£u (1+X)(OuKOrL- °rKOuL)]
~~~I [ex£rlJ>-11- "r£u(1+X)(OuKOrL- °rKOuL)]
t=("rOr+"uou)OrLOuL~O
q,=("°° L +"° ° L) >0rru uur =
~=(£rorOrKOuL +£u (1+X)ouOuKOrL) ~0
11="iu (1+X)(OrKOuL(eR+(1-ew» ~O
9
(3.4.1a)
(3.4.1b)
(3.4.1c)
(3.4.2)
(3.4.3)
(3.4.4a)
(3.4.4b)
(3.4.4c)
(3.4.4d)
Wecansimilarlycalculate(X If) and(i /1'). Thequalitativepropertiesarer r
showninTable2.
3.5. PerverseDistortion-Output/EmploymentR sponses
Fallingbackagainonequation(2.9)weobtain
Wr- R=[eT°uL/IAI] 't
x = [eT(OuKOrL- °uL °rK)/IAI] T
Wu- R= [ewwr+eX)..+eRR- R +eTT] =[eTOrL/IAI]T
Substitutionfequation(3.4)inequations(2.14)and(2.15)yields
(3.5.1a)
(3.5.1b)
(3.5.1c)
10 M.Ali Khan
Xu eT r
l(T) =- IDlilll L(Qr~+Kr~)- KrQu(1+X)(8uK8rL- 8rK8uL) (3.5.2)
Lu eT
[ ;-/(1')=- IDIIlll (QrifJ-KrQu(1+X)(8uK8rL-8rK8uL)J
We can similarlycalculate(X If) and (L If) and collectther r
propertiesinTable2.
(3.5.3)
qualitative
Table2
Differential-Output/EmploymentandDistortion-
Output/EmploymentResponses
Wecanconcludethissectionwiththefmdingthatconflictof thesignsof
Illi andIDIis necessaryandsufficientforSections'(3.1),(3.2),and(3.3)butneither
necessarynorsufficientforSections(3.4)and(3.5).
4. THE EFFECT OF WAGESUBSIDIESONURBANOUTPUTAND
EMPLOYMENT
In thissectionweshallusethe precedingresultsto giveconditionsunder
whichtheeffectsof wagesubsidiesonoutputandemploymentdependontheagree-
mentor conflictof thesignsof IDI andIlli. Weshallconsiderbothadvalorem
andspecificwagesubsidiesaswellasurbanincometaxesanddenotethemby Si'
Vi and Tu respectively,i = u, r. For subsequentnotationalconvenience,let
s.=(l-S.), v.=-V. andt =1- T . Thewagepaidoutin theiffi sectorisgivenby1 1 1 1 U U
w.s.+v.andthatreceivedbyurbanworkersist w . Intheresultsreportedbelow,1 1 1 U U
weshallbeconsideringchangesin s.,v.andt andthereadershouldbemindfulof1 1 U
thefactthattheconsequentdecreasingof subsidiesi in keepingwiththeCorden-
Findlayexperimentofanincreasedurbanwage.
A wagesubsidyandanurbanincometaxhavetwoeffectsat thesametime.
Firstly,bothshiftthen(.) functionin amannerthatdependsonthemicrofounda-
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tions of n(.) and quantifiedby the elasticitiese, e, and et wheres y
e.=alogn(.)1alogj ,j =s,v,t. Secondly,awagesubsidyleadstoaceterisparibusJ u
cheapeningof labourin theurbansectorwhereasthe incometaxmakesit less
attractivefor themigrant.Boththeseeffectsmakethemselvesfeltonlyon the
equation(2.8)leadingto
R P -8' LeTT-8' L (1+e)s -8' L (e +(v II-v ))v -8' Lettu u u su u y u u u u u
[ll'] Iwr 1=11\ - 8;Lsr--8rLvrvr (4.1)
~ eTT - i+eS +e v +(1+e) tsu yU t u ---'
'wherev.=v./(w.s.+v.),8:L =8'L (1-v.) andll' is II with 8'L ' 8'L substitutedfor1 1 1 1 1 1 1 1 U r
8uL,8rL'
The followingobservationsnow follow frominspection.
Proposition4.1
The effect of rural wagesubsidieson urban output and employmentis
equivalento achangein ruralprices.
Proposition4.2
The effectof urbanincometaxeson urbanoutputand employmentis
equivalentto
(i) achangeinurbanpricesif et equals-1; and
(ii) achangein thedistortionforallothervaluesofet'
Proposition4.3
The effect of urban wagesubsidieson urban output and employmentis
equivalento
(i) achangein urbanpricesprovidede or e arezero;s y
(ii) achangein thedifferentialprovidedesequals-1 andey=- (vu/l-v); and
(iii) ach~ngein thedistortionforallothervaluesof theelasticities.
Proposition4.1 coupledwithSection3.3,givestheunambiguousresultthat
ruralwagesubsidiesleadto perverseresponsesof urbanoutputandemployment
if andonlyif Illi andIDI conflict. Ruralwagesubsidieshavenotbeengenerally
discussedin the literature,the Corden-Findlaystudybeingtheexception.As
pointedoutin theintroduction,Illi is alwayspositivein theirmodelandwethus
obtaina paradoxif and only if the rural sectoris morecapital-intensive
in unemployment-adjustedtermsthantheruralsector,afactnotexplicitlynotedby
them.
(IDIx Illl)>0 (IDIx Illl)<0
IDI<O,Illl<O IDI>O,Illl>O IDI<O,Illl>O IDI>O,Illl<O
X)f CX)f) ? (?) - (+) ? (?) + (-)
Lu/f (Lrff) ? (?) - (+) ? (?) + (-)
/T (X)T) - (+) ? (?) + (-) ? (?)
- IT (LIT) - (+) ? (?) + (-) ? (?)Lu r
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Propositions4.2and4.3hingeon thevaluesof theelasticitieset' e andes y
whichin turndependonthelabourmarketconditionsemphasizedin themodel.In
theremainderof thissectionweturnto theexaminationof thisdependence.Our
discussionalsobringsouttheinnocuousnatureof theStandingHypothesis.
hasa determinatesign.Equation(4.2.2)doesnot involveconditionson a andr
a asis requiredfor determiningthesignof changesinT underboththerigid-wageu
andefficiency-wagehypotheses.
4.1.TheRigidWageHypothesis
Thisis thehypothesistudiedby CordenandFindlay[8] andStiglitz[21].
Here
4.3.TheLabour-TurnoverHypothesis
Thishypothesishasbeensystematicallystudiedin thecontextof immobile
capitalby Stiglitz[19;21]. In thissettingtheurbanwageissetbytheemployerso
astominimizeindirectanddirectlabourcostsgivenby
w =t (Ts +v )u u u u (4.1.1)
(wusu- vu)-Tq(tuw)wr' X) (4.3.1)
whereT is theexogenouslygivenrigidwage.Equation (4.1.1)leadsto eX=ew=eR
=0,et=1,andpositivevaluesofeT'esandey.Thustheeffectsofurbanincome
taxesandwagesubsidiesareequivalenttochangesin thedistortionandhencesubject
to theconclusionsobtainedin Section3.5andcollectedinTable2. Theambiguous
entriesin Table2 pertainingto changesin T canbemadedeterminateif wemake
assumptionsaboutthedegreeof technicalsubstitutionassuggestedby Cordenand
FindlayandgivenpreciselyinKhan[15].
Finally,notethatunderthishypothesis,equation(1.4)is alwayspositive.9
whereq denotesquitsandisanegativefunctionof theurban-ruralwagerateandthe
unemploymentrateandT is a trainingcostparameter.Minimizationof equation
(4.3.1)withrespecttoWuleadstothefollowingimplicitequationforWu
Su- Ttu(1/wr)ql(')=0 (4.3.2)
Bymakinguseof theequilibriumcondition,equation(2.3),weobtain
4.2.TheEfficiencyWageHypothesis
Thishypothesishasbeensystematicallystudiedin thecontextof immobile
capitalby Stiglitz[20;21] whosepapershouldbeseenfor furthereferences.It
leadsto
Wu=T(T/S)ql (1'(1+X),X) (4.3.3)
tu(wusu+vu)=T (4.2.1)
Thisformof thefi(.) functionyieldsew=eR=et=ey=0 andes=1. Stigljtzhas
shownthatundereasonableassumptionsonq(.),eX<0 [19,equation18].
Thus,changesin specificwagesubsidiesareequivalenttourbanpricechanges
andchangesin urbanincometaxesandadvaloremwagesubsidiesareequivalentto
differentialchanges.Theambiguousentriespertainingto differentialchangesin
Table2isdeterminateif andonlyif
whereT is theefficiencywage,aconstantdeterminedfromconsiderationsgrounded
in nutritionandbiologicalefficiency.like therigidwagemodel,it alsogiveszero
valuesto ew' eX and eR anda positivevalueto eT; however,herees= -1,
. v
1 u
e =-(-)ande =-t I-v y 1-u u
equivalentto thatof anurbanpricechange;otherwiseit is equivalenttochangesin
thedistortion.Theeffectof achangein theurbanwagesubsidiesi equivalentto
changesin thedifferential.Theambiguousentriespertainingtochangesin l' canbe
madedeterminateif andonlyif
(ex(£l +Kr~)- (3)and(eX£rl/>- (3) (4.2.3)
. If v =0, theeffectof urbanincometaxesisu
havedeterminatesigns,where(3=K £ (1+X)(0 L - ° Ko L).ru r r u
. Stiglitzhasdiscussedall thesechangesin theimmobilecapitalsetting;werefer
thereadertohispapersforacomparisonofhisresultswithours.
°rL - °rKOuL (4.2.2)
4.4. TheTradeUnionHypotheses
In Calvo[6], theendogenousrbanwageis determinedasaconsequenceof
tradeunionactions.Heassumescapitalimmobilityandinvestigatestwobehavioural
hypotheses.Underthefirst,thetradeuniondeterminestheurbanwagesoasto
maximizea utility functionmvenby L (w -w) andwith theurbanemployer0" u u r
passivelyagreeingto theunion'sactions.Calvoalsoassumesfor theurbansectora9Thisis thecaseanalyzedbyCordenandFindlay.
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Cobb-Douglasproductionfunctionwith exponenta and thisleadshim to his
equation(13),giveninournotationby
w =(w fa) - v (1-a)/s au r u u (4.4.1)
Underthesecondbehaviouralhypothesis,CalvointroducesaNasharbitrator
betweenthe urbanemployerandthetradeunionandobtainshisequation(29),
giveninournotationby
w =( (1+a)/2a)w - «(1-a)/2a)v/s )u r u u (4.4.2) .
If wecontinuetoassumeaCobb-Douglastechnologyandthattheunionand
thearbitratorignoreincometaxesin theircalculations,equations(4.4.1)and(4.4.2)
applywithoutchangeto themobilecapitalsetting.Wethusobtain,in eithercase,
e;\=eR=et=0,ew>0,es~0andey>O. Thesevaluesleadtotheconclusionthat
changesin urbantaxesandwagesubsidiesareidentic&!to changesinthedistortion.
The ambiguousentriespertainingto suchchanges~nTable 2 can be made
determinateif andonlyif equations(3.5.2)and(3.5.3)havedeterminesigns.Finally,
notethatv =0 impliesthate =1ande =O. Thisleadsto theresulthatincomeu w s
taxandadvaloremsubsidychangesareequivalenttourbanpricechanges.
A moregeneraltreatmentof bothhypothesescanbegivenbutthatwill be
somewhatof adigressionfromourmaintheme;inanycase,Calvohasdiscussedthe
effectsof wagesubsidiesin theimmobilecapitalsettingandtheuseofassumptions
identicaltohisareofadvantageforthepurposeof comparison.
4.5. TheCostlySupervisionHypothesis
Thishypothesishasbeensystematicallystudiedby CalvoandWelliszandthe
readeris referredto theoverviewprovidedby Calvo[5] for detailsandreferences.
The discussionis confinedalmostsolelyto developedeconomiesbut Calvois
obviouslyawareof therelevanceof theideasto lessdevelopedeconomies.The
basicideais thatanemployermakesup for lackof supervisionbypayinga wage
higherthanwhattheworkercouldearnelsewhere.Thus,inournotation,effortx in
theurbansectorisgivenby
x =f (t w - w ), f (0);;;'0,f' >0,f" <0u u r (4.5.1)
Theurbanwageis setsoasto maximizeurbanprofitsgivenby
P F (xL, K ) - (w s +v )L - RKu u u u uu u u u (4.5.2)
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leadingto thefollowingnecessarycondition:
Wu=(suwr+Ilvut)/I-Il)tuSu (4.5.3)
whereIl is theelasticityof theeffortfunctiongivenasequation(4.5.1).Thisform
of the n(.) function yields e;\ =eR =0 and ew > O.Let us now assumefor
simplicitythatIl is constant.If Vu=0,theeffectsofurbanincometaxesandof
advaloremwagesubsidiesi identicalto thosegeneratedbyanurbanpricechange.
If v :; 0, theeffectsof changesin theseparametersareidenticalto changesin theu
distortion.TheambiguousentriesinTable2pertainingtosuchchangescanbemade
determinateif andonlyif equations(4.5.2)and(4.5.3)havedeterminatesigns.
Table3summarizesthediscussionof thissection.
Table3
TheEquivalenceof VariousParameterChanges1
Price
Response
Differential
Response
Distortion
Response
Rural
Subsidies
RW
EW
LT
TV
CS
..;
..;
..;
..;
..;
Urban
Income
Tax
..;
..;
v
..;
Ad Valorem
Wage
Subsidy ..;
..;
..;
Specific
Wage
Subsidy ..;
..;
1RW,EW,LT, TU andCS areobviousabbreviationsof thefivehypothesesdiscussedin Section4.
2nus is in thespecialcasethatthespecificwagesubsidyis zero.
l c
RW
EW (.J)2
LT ..;
TU
CS (.J)2
RW
EW ..;
LT ..;
TU (.J)2
CS (.J)2
RW
EW ,..;
LT ..;
TU
CS
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5. ANADJUSTMENTPROCESS
In thissection,weturnto question(b) posedin theintroductionandpresent
anadjustmentprocessunderwhichanequilibriumis locallyasymptoticallystable
if andonlyif 101andI~Ihaveidenticalsigns.
Oenoteby P an adjustmentprocesswhichis definedby the following
differentialequations:
DKr=4>{(R/R) - 1J
DL =1/I[w (1+A)!w) -I }r r u
DA =1f {(S1(.)!wu)- I}
4>' > 0, 4>(0)=0
1/1'> 0, 1/1(0)=0
1f'> 0, 1f(0)=0
whereD is thetimederivativeoperatorandR. is therentalin sectori, i =u,r. Pis1
verymuchin thesamespiritastheadjustmentprocesspresentedby Neary[17].
Thefirsttwoequationsshowthatcapitalflowsintothesectorwithahigherental
and thatlabourmigratesinto a sectorwith a higherexpectedwage. The last
equationeedsomewhatmorejustification.Recallthattheurbanwageis being
determinedbyagentsin theurbansectorinaccordancewithS1(wr'A,Ru'T). As.the
dynamicprocessunfolds,thiscalculatedurbanwageis comparedwith the one
actuallyprevailing:if it is identicalto it, theurbanemploymentdecisionsremain
unchanged;if not,urbanlabourishiredorfiredleadingtochangesinA.
In thesequel,weshalltakeanequilibriumto bevaluesof theendogenous
variableswhenDK =DL =DA=O. Wenowhaver r
Assumption5.1
In equilibrium101+ 0, I~I + 0 and ew(au-1) ~0,eA~0,eR~O.
Theorem5.1
. GivenAssumption5.1,anequilibriumislocally,asymptoticallystableif and
only if the unemployment-adjustedfactorintensitiesagreewith theelasticities-
adjustedfactorintensitiesin theirrankingof thetwosectors.lO
Recallthatthesefactorintensitiesaregivenbyequations(1.3)and(1.4)and
denotedby101andI~I.Wenowturnto
5.1ProofofTheorem5.1: Inwhatfollows,weshallassumethat4>'(0)=1/1'(0)=1f'
(0) = 1; it canbeeasilycheckedthatthisis donewithoutanylossof generality.
Linearizationof thedifferentialequationsaroundtheequilibriumvalues(denotedby
starredsuperscripts)gives
lOThe part of Assumption5.1 pertainingto e is not requiredto show that stability
implies ( 1 D I '1~I)>0. This is clearfromtheproofgive"iYbelow.
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DKr
*
(J K(J
-( 2.!:..+--2:.uL)a * a
r Ku u
L*r
L:(1+A*)
K -K*r r
(JuL
-)
au
(JuL
au
(J
(
rL-+ar
DLr 1=
* *
(J K (J (J L (J
( rK +~ uK) -( rK + * r * uK) I _(JUK
ar ~ au ar L/1+A )au au
E
w(JrK K; «(JUK+eR(JUL}tW(JrK L; «(JUK+eR(JUL~-+- -+ aar ~ au ar <(1+A*) au 33
A-A*
*
L-Lr r
DA
(5.1.1)
wherea33=eA- (l!au)«(JuK + eR(JuL)'
Webeginby showingthat(lDI'I~I)> 0 is sufficientfor localasymptotic
stability.By aTheoreminHirschandSmale[12,p.181], asufficientconditionfor
localasymptoticstabilityof equilibriumis thatthe3 x 3 matrixA in equation
(5.1.1)hasalleigenvalueswithnegativerealparts.A sufficientconditionforthisis
givenbyll
det(A)< 0; trace(A) < 0;m=(-a) trace(A) +det(A)> 0 (5.1.2)
wherea is thesumof principalminorsofA of ordertwo. In whatfollowsweignore
thestars.It canbecheckedbyroutinealgebrathat
L k
det(A)=;~ ,/(l:A -kr) [(JrL(JuK(l-eA)+(JULeR)+(JrK(JuL(eA-eW)](5.1.3)u r "\1
Thenegativityof thetraceis obviousby inspection.All thatremainsi thesignof
m. Onexpandingdet(A)alongthethirdcolumn,weobtain
. (JuK
m =-(al1+a22+a33)(Al1+A22)-A23-(al1+a22)A33 +(a13A13+-A23)au (5.1.4)
By routinecalculationsandthroughtheuseofAssumption5.1,thiscanbeshownto
bepositive.
To showthatstabilityimplies(lDI'I~1)> 0, wehaveto appealto another
theoremin HirschandSmale[12,p. 187]. This assuresus that,underlocal,
asymptoticstability,noneof therootsof thecharacteristiccubicof A canhave
positiverealparts.Sincetheproductof theserootsequalsdet(A)whichisassumed
llThis derivationis alongthelinesfoundin Neary[17]; see,in particular,theAppendix
to his paper.WithA=0,thefirstprincipalminorof order2 of ourmatrixis preciselythematrix
consideredby Neary.
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pon-zeroby Assumption5.1(asaconsequenceof equation(5.1.3»,theonlywaya
rootcanhaveazerorealpartis by beingpurelyimaginary.Supposethistobethe
case,i.e.thethreerootsarea. :t{3i'witha negativeand(3beingof arbitararysign.
But this guaranteesthat det(A) =- a(- (32)< 0 and we are homeby virtue of
equation(5.1.3).Thus,weonlyneedtoconsiderthecasewhenall therootshave
negativerealparts. But a necessaryconditionfor thisis alsogivenby12equation
(5.1.2)andtheproofisagainfinishedbyvirtueofequation(5.1.3). Q.E.D.
Thissectionwillbeleftincompleteif wedonotaskhowrobustTheorem5.1is
with respecto changesin theunderlyingadjustmentprocess.Nearyposesthis
questionin thecontextof hiswage-differentialsettingandconcludes,"whileit is
notdifficultto devisealternativeplechanisms,thereisnoreasontobelievethatthey
implydifferentstabilityconditions."Unfortunately,thisis no longertruein the
richsettingof thegeneralizedHarris-Todaromodel.Indeed(lDIx I~I)> 0 is not
equivalentto stabilityof equilibriumof a ratherobviousadjustmentprocessof a
Walrasiankind;forexample
Dw =L +L (w /w) - £r r u u r
DR =K +K -"r u
Dwu=n(wr'w)wr'R)- wu'
To seethis,all oneneedsis toevaluatethedeterminantlaof thematrixunderlying
thelinearizedifferentialequations.
It is notcleartomehowmuchsignificanceshouldbeattachedtothislackof
robustness.Whatis niceaboutNeary'spaperandthecorrespondingresultsof this
paperis thattheredoexistintuitivelyreasonableadjustmentprocessesunderwhich
acorrespondenceb tweencomparative-staticsresultsandstabilitycanbehad.The
paucityof comparative-staticsresultsin generalequilibriumtheory,14evenwith
hypothesesguaranteeingstability,hastaughtusawhileagothatonemustakewhat
l2See,for example,Coppel[7,p. 158) andAyres[2, Problem1,p. 152).
laThe relevantmatrixis
l4Seeespeciallytheconclusionto Chapter10in Arrow andHahn[1).
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onecanget.Secondly,thetheoryof titonnementadjustmentprocessesis ufficiently
crude16in itseconomicssoasto makeasearchfor"realistic"adjustmentprocesses
somewhatmisplaced.Nevertheless,thislackof robustnessofTheorem5.1isofsome
relevancewhentheobjectis, in part,to showthatthecoherencebroughtoutby
Nearydoesnot fully extendto a richerandmorecomplicatedtheoryof factor
marketdistortions.
6. IMPLICATIONSFOR COMMERCIALPOLICY
Thissectionbringsout theimplicationsof theresultsin Sections3 to 5 for
welfaretheory.Webeginwithananalysisof a "large"economy,Le.theonewith
monopolypowerin trade.Lateronweshallspecializeto aneconomywhichtakes
internationalpricesasgiven.
FollowingSrinivasanandBhagwati[18],a "large"economyis formalizedby
lettingE unitsof theagriculturalgoodexchangeforh(E)unitsof themanufacturing
goodwhere
h(0) =0,h' > 0,h" < 0 (6.1)
A positiveE isinterpretedasnetexportsandequation(6.1)bringsoutthefactthat
themarginalndaveraget rmsof tradedeclineasE increases.
Welfareis measuredby a concaveutility functionU(.) whichis definedon
domesticonsumption(Zr' Z) andwhichhaspositivemarginalutilitiesfor each
good.Feasibilityrequires
Z =X - E andZ =X +h(E)r r u u (6.2)
whereX andX arethesuppliesof thetwocommodities,propertiesofwhichhaver u
beendiscussedatlengthin thesectionsabove.
In theSrinivasan-Bhagwatise ting,capitalis immobileandtheurbanwageis
anexogenouslygivenconstant.Theseproductionconditionscoupledwithequations
(6.1)and(6.2)allowthemto characterizetheequilibriumandinvestigatehowthe
valueof socialwelfarechangesasthisequilibriumisdisturbedbyapolicyparameter.
Theycarryout thisinvestigationi termsof the primalvariables,i.e.withthe
marginalratesof substitutionsubstitutedfor theprices.Thisinvolvesconsiderable
algebrandtheirapproachbecomesespeciallycomplicatedinoursettingwithmobile
capitaland with the urbanwagegivenby n(.). Wework with morenatural
independentvariablesin thedualsetting.
Letg(Pr'Pu'U) betheminimumexpenditurewithgivenpricesPr'PJl required
to reachalevelofwelfareU. It iswellknown(see,forexample,Gorman[9])thatg
l6Seeespeciallytheconclusionto Chapter12in Arrow andHahn[I].
1 La I L a (1+X)La Lu au
--( +(1+X)L) - (--!.....!..+ u u) -(1--)
wr °rK u R °rL nul wr °uK
Ka Ka a Kuaur r
_l(+)
wOK R °rL nul wuOuKr r
(1+X)(ew-eX) (wueR/R) (e7\-1)
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is (i) positivelyhomogeneousof degreeonein prices,(ii) a concavefunctionof the
prices,and(iii) thatgi = 3g/3Pi= Zj (i =u, r). In addition,theassumptionof both
goodsbeingnormalimpliesgio=32g/3pi3U, i =u, r, arepositive.Wecannow write
thebalanceof tradeandfeasibilityequationsas
E - ph(E)=0;p =pulPr (6.3a)
8r- Xr =-E and8u- Xu=h(E) (6.3b)
with p, E and U astheunknowns. The effectof a changein welfarefor a change
in aparametera is simplydU/da whichcanbeextractedfrom
- h(E) 1- ph'(E)
gru - (oX/3p)
8uu- (oXul3p) - h'(E)
It is easyto showusingequation(6.1), alongwiththeelementaryproperties
of the expenditurefunction listedabove,that the determinant,IBI, of thematrix
in equation(6.4)is negativeif thesupplyresponsesarewell-behaved,Le. 3X /op<Or
and o~/op>O. Denoteby C the matrix obtainedby substituting3X/oa for the
entries8jo' (i=u, r), in thematrixB. Applicationof Cramer'srulethengives
(dU/3a) =ICI/IBI (6.5)
Sincegio' i =u, r, areboth positiveand(oXi/oa), i =u, r, aregenerallyof opposite
signs,ICI will, in general,beunsigned.This isjustanotherwayof sayingthatwelfare
canincreaseor decreaseasaconsequenceof changesin a. Thusequation(6.5)canbe
usedtocharacterizeth optimalvaluesofa,Le.theequationICl/IBI=O. However,
ratherthangivenecessaryconditionsfortheoptimalityofasecond.bestpolicy,asin
thevariousappendicesin Stiglitz[21] or in Khan [15], BhagwatiandSrinivasan
[3; 18]lookfor sufficientconditionsunderwhichasmallperturbationofaparticular
parameterof a distortedeconomyimproveswelfare,Le. sufficientconditionsfor
dU/da to be positive. Their analysisimplicitly relieson the observationthatuseof
equations(2.2),(2.3)and(2.6)yieldsI6
oX w s v aL oX oKr~- (~+~ ) (--.2+L -)-R-p 3a - - t (1+X) oa u oa oau
(6.6)
I6Both (2.2) and (2.3) haveto be modifiedto incorporatewagesubsidiesandincome
taxes,le., su'Vuandtu'
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andif theinitialequilibriumisoneoflaisseztaire,Le.s =t =1andv =0 oneu u u'
obtainsthefurthersimplificationthat
p(oXuloa)=- (oXr/3a)- wrLu(oX/3a).
(6.7)
Thisallowsustorewritequation(6.5)as
ax
{
3X oXu}
p(lBI)~:=(a:) (I-ph')(h+gru+pguu- 3pr - p ap)
3Xf, ax
+wrLu(3~th+(1- ph')(gru- 3pr)}
UndersomefurthersimplificationsI7andbasedonthediscussioni Section
3, we cannow providesufficientconditionsunderwhichsmallperturbationsof
variouspolicyinstrumentsleadtoimprovementsinwelfarestartingfrominitialposi-
tionsof laisseztaire. Weleaveit to theinterestedreaderto providesucha catalogue.
Whatshouldbeemphasized,however,is thatstabilityof ouradjustmentprocessis
not sufficientby itself. To seethis,go backto equation(6.8)andconsidera
situationwhenachangein a impliesachangeinthedistortion.Here(101x 161)>0
is sufficientto sign3X/aabutnotax /aa. Forsituationswhenachangeina impliesr
a pricechange,thesituatiotlis reversedandfor thecaseof a differentialchange,
(lDIx 161)> 0 is notsufficientosigneithertheoutputortheunemploymentrate
changes.However,theflavourof theresultschangesconsiderablywhenweshift
froma"large"economytoa"small"one.18
In the contextof a "small"economyin whichp andp aretakenasr u
exogenousparameters,equation(6.3)collapsesinto
(6.8)
g(Pr'Pu'u)=PrXr +PuXu' (6.9)
Routinedifferentiationof this,alongwiththerewritingof thethirdrowofequation
(2.9)in termsof 101and161,givesusournextresult.
Theorem6.1
Let theeconomyhaveno monopolypowerin trade. Thengivenan initial
laisseztaueequilibrium,thereexistwelfare.improvingchangesin
(I) thedistrotionif andonlyif (101x 161)>0
(ii) thedifferentialif andonlyif -eX (101/161)> 1
I7Note thatthe fust termon therighthandsideof (6.8)canbesimplifiedfurther.Given
positivehomogeneityof degree0 of gu' gur + pguuequalszero. Similarlyananalogof (6.7)
for changesin p Yields- (aX13p+p3X 13p)equaltow L 3Ai3p.r u r u
I8This is not sofor theBhagwati-Srinivasansetting.CompareTheorem2,for example,of
BhagwatiandSrinivasan[3] with thecorrespondingonein SrinivasanandBhagwati[18].
!
01 Idp 0
gro dE
= (3Xr/oa)daI (6.4)
8uo dU (oXu/oa)da
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(iii) theurbanpriceif andonlyif (l-e,,) (IDI!I~I)>(Z !X )/\ U u
.c-LiZ !X)
theruralpriceif andonlyif (ew~A)(IDI!I~I)> 1'.-Lr rr
(iv)
Our primaryinterest,of course,is in theexistenceof welfare-improving
changesin wagesubsidiesandincometaxes;but thenPropositions4.1to 4.3and
Table3 relatechangesin thesepoliciestotheabstractchangesdiscussedinTheorem
6.1. Thisresultis thusa far.reachinggeneralizationf Theorem2 in Bhagwatiand
Srinivasan[3]; it allowscapitalmobility,a varietyof subsidiesandtaxes,anda
varietyof labourmarketconditionsin theurbansector.It isalsoaratherniceresult
in thatit bringsouthowfaronecangoincharacterizingwelfare-improvingchanges
frominitialpositionsof laissezfairejustby theknowledgethattheunemployment.
adjustedandtheelasticities-adjustedfactorintensitiesgiveidenticalrankingsof the
twosectors.
7. CONCLUDINGREMARKS
WehaveshownthattheCorden-Findlayparadoxand,moregenerally,perverse
responsesof urbanoutputandemploymentto wagesubsidiesdonotcorrespondto
instabilityof equilibriumfor a suitablyformulatedadjustmentprocess.However,
thislackof correspondenceis by no meansuniversalanddependson thelabour-
marketconditionsprevailingin theurbansector. Wehavealsoshownthatthe
Bhagwati-Srinivasanpropositionis valid,for a smalleconomy,underconditions
whichcorrespondto stabilityof equilibriumfor theaforementioneda justment
process.However,thistoois notuniversalanddependson urbanlabour-market
conditions.Wewerealsoableto showthattheseconditionsarenot sufficient
by themselvesfor thevalidityof theBhagwati.Srinivasanpropositionfor a "large"
economy.
Throughouttheanalysispresentedabove,wehaveassumedthatthereexists
alocallyuniqueequilibriumwhichis stableundersmanperturbations.Theseissues
arediscussedat somelengthin Khan[15]andto gointothemin anydetailhere
wouldcarryustoofarafield.
Wehaveignoredtaxesandsubsidiesoncapitalandconfmedourselvessolely
to asmallopeneconomy.Thereadercanworkoutforhimselftheconsequencesof
suchtaxes.Ourresultscouldalsobeextendedto aclosedeconomyin thespirit
of Jones[14J andNeary[17];it isdoubtfulwhetherthisextensionwouldaddany.
thingto our basicpoint thatthereis considerablyunity to theHarris-Todaro
literatureandthatthisunitycouldbegraspedmoreeasilyif wekeepthesimple
differentialwagesettingastherelevantbackdrop.
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Finally,it mustbepointedout,asCordenandFindlayandothershavedone
before,thatthereis no governmentbudgetrestraint.Onecanassumethatall
subsidiesarebeingfmancedby a taxoncapitalandthismakesnodifferenceto the
analysisgiventhatit is inelasticallysupplied.However,withcapitalaccumulation
wehaveadifferentstory;buttomodelthat,onehastoturntogrowththeory.
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